Polyacylated oligosaccharides from medicinal Mexican morning glory species as antibacterials and inhibitors of multidrug resistance in Staphylococcus aureus.
Twenty-two convolvulaceous oligosaccharides selected from the tricolorin (1-7), scammonin (8, 9), and orizabin (10-22) series were evaluated for activity against a panel of Staphylococcus aureus strains possessing or lacking specific efflux pumps. The minimum inhibitory concentrations (MIC values) for most of the amphipatic compounds ranged from 4 to 32 microg/mL against XU-212 (possessing the TetK multidrug efflux pump) and SA-1199B (overexpressing the NorA multidrug efflux pump), compared with 64 and 0.25 microg/mL, respectively, for tetracycline. This activity was shown to be bactericidal. Two microbiologically inactive members of the orizabin series (10, 20) increased norfloxacin susceptibility of strain SA-1199B. At low concentrations, compound 10 was a more potent inhibitor of multidrug pump-mediated EtBr efflux than reserpine. The wide range of antimicrobial activity displayed by these compounds is an example of synergy between related components occurring in the same medicinal crude drug extract, i.e., microbiologically inactive components disabling a resistance mechanism, potentiating the antibiotic properties of the active substances. These results provide an insight into the antimicrobial potential of these complex macrocyclic lactones and open the possibility of using these compounds as starting points for the development of potent inhibitors of S. aureus multidrug efflux pumps.